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rece: 


This  technical  report  essentially  provides  an  appendix  to  our  paper 
published  in  Confr-rence  Series  ^/14,  Federal  Reserve  Bank  of  Boston,  1975. 

We  were  concerned  not  just  with  the  materials  summarized  in  that  survey 
but  with  the  implications  that  a  particular  structure  of  econometric  modeling 
had  for  the  variety  of  results  that  everyone  encounters  when  examining  several 
pieces  of  econometric  work.   Research  that  is  nominally,  at  least,  about  the 
same  business. 

Hence,  we  spent  some  time  analyzing  the  structures  of  various  eccncmetri: 
models,  and  are  providing  here  both  descriptive  and  schematic  comparisons  of 
that  work. 

Section  I  provides  schematics  for  overall  comparison  of  model  structure 
and  included/excluded  variables.   The  models  are  reported  as  estimated.   Tnose 
empirical  studies  examining  starts  (quantity)  are  outlined  in  Chart  I.   Those 
examining  value  of  start  are  in  Chart  II.   Research  examining  mortgage  demand 
functions,  most  normalized  on  the  mortgage  rate,  are  in  Chart  III. 

Section  II  is  an  annotated  bibliography  of  most  of  the  econometric  work 
done  in  the  aggregate  housing  area.   It  does  not  include  research  en  urban  or 
local  housing  but  is  limited  to  macro-econometric  studies. 

We  suggest  that  the  reader  use  our  survey  paper  as  a  source  of  some 
analysis  and  our  views  of  the  quality  and  importance  of  the  work  included  here. 
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GLOSSARY 


A 

AMONT 

C 

D_ 

DUM_ 

FHLB 

FNMA 

H 

HHF 

HS 

LVR 

M 

P 

PH 

PI 

Pie 

POP_ 

R 

'^AAA 

rcp 

'm 
'tb 

SAV 

STRG 

SUB 

S/P,  B 

T 

U 

VAC 

W 

WL 

yD 
yP 


Total  financial  assets 

Amortization  period 

Construction  costs 

Deposits  in  various  thrift  institutions 

Dummy  variables 

FHLB  ad  -ances 

FNMA  mortgage  acquisitions 

Housing  starts 

Household  formation 

Stock  of  housing 

Loan  value  ratio 

Mortgage  flows 

Price  of  other  goods 

Price  of  housing 

Price,  Housing  investment 

Expected  inflation  race  of  housing  prices 

Population  variable 

Rent  index 

AAA  bond  rate 

Commercial  paper  rate 

Mortgage  interest  rate 

Treasury  bill  rate 

Saving  flows 

Monetary  stringency  variable 
Subsidized  starts 
/P   Monetary'  base 
Time 

Unemplo\'ment 
Vacancy  rates 
Wage 
Wealth 

Disposable  income 

Permanent  income 


Superscripts : 


D 
S 

VA,  FHA,  C 


Demand 
Supply 
Mortgage  types 


Subscripts : 


-i,  ith 

m,  aaa,  cp , 

etc. 


Lagged  value 
Interest  rate  type 


BIBLIOGRAPHY 


1-  Alberts, W.W,   "Business  Cycles,  Residential  Construction  Cycles   and 

The  Mortgage  Market,"  Journal  of  Political  Econo'mv.  1962 
pp.  Ibi-loL  '  ~    ' -"- 

Housing  cycles  are  not  due  to  fixed  rates  on  FHA  VA 
mortgages,  but  primarily  because  of  oth-r  factors  which  change  th" 
supply  of  mortgage  funds. 

As  aggregate  demand  in  the  economy  falls,  housing 
demand  falls  little,  and  permanent  income  may  not  have  changed  much. 
Therefore,  housing  demand  has  changed  little  relative  to  changes  in 
the  supply  of  m.ortgage  funds.   The  supply  of  m.ortgage  funds  shifts 
because   of  changes  in  the  relative  yields  of  bonds  and  mortgages 
over  the  business  and  construction  cycle. 

No  reported  estimations. 


Arcelus,  F.  and  A. H.  Meltzer,  "The  Markets  for  Housing  and  Housing 
Services,"   Journal  o -'  Monev.  Credit  and  Eankinc 
1973,  pp.  78-9?: •' 


A  flow  of  services  is  generated  from  a  given  fixed  stock 
Demand  for  the  services  determines  the  rental  price  per  unit  of 
services.   The  supply  of  additions  to  the  stock  is  determined  bv 
builders  comparing  the  prices  of  new  units  with  costs.   Arcelus-Mel tzer 
then  assume  a  separate  demand  for  new  units  as  a  function  of  the  orice 
of  those  units,  income,  wealth,  interest  rates,  equity,  rental  rates 
and  the  expected  expenditures  for  services  generated  bv  the  stock 
relationship.   A  log  linear  annual  model  is  estimated' over  the  1915  40 
1948-68  period.  ' 

Estimations  indicate  that  the  demand  for  services  is 
significantly  affected  bv  the  rental  price,  real  income,  prices  and 
the  real  value  of  assets.   The  authors  use  the  real  mortgage  stock 
and  changes  in  the  stock  as  measures  of  the  imoortance  of  credit 
availability  and  loan- to- value  ratios  in  housing  demand.   They  find 
a  high  interest  elasticity  but  no  evidence  that  mortgage  availability 
is  important. 

The  authors  conclude  there  is  no  relationship  between 
the  stock  or  flow  of  mortgage  credit  and  the  demand  for  housing 
The  interest  rate  not  the  composition  of  credit  is  imoortant 


Atkinson,  L.J.,  "Long-term  Influences  Affecting  the  Volume  of  New  Housing 
Units,"  Survey  of  Current  Business,  1963:11,  pp.  8-19 


Extensive  treatment  of  the  relationship  between  general 
demographic  characteristics  of  the  nation  and  household  formation. 
The  author,  very  much  in  the  spirit  of  Maisel's  work,  links  house- 
hold formations  to  housing  starts. 


4.   Atkinson,  L.J.,  "Factors  in  the  Housing  Market,"  Survey  of  Current 
Business,  1960:4,  pp.  16-22. 


Article  examines  demographic,  income  and  short-run  financial 
impacts  on  housing. 


Bosworth,  B.  and  J.S.  Duesenberrv,  "A  Flow  of  Funds  Model  and  Its  Implica- 
tions," Issues  in  Federal  Debt  Management,  Boston,  MA:   Federal 
Reserve  Bank  of  Boston,  1973,  pp.  39-149. 


The  long  run  dem.and  for  mortgage  funds  is  assumed  dependent  upon 
the  demand  for  the  underlying  capital ,  housing  units,  and  by  portfolio 
choices.   New  building  contributes  to  mortgage  demand  directly  and  indirectly 
through  its  effe  t  on  refinancing  of  old  units.   It  is  argued  that  most  of 
the  fluctuation'   -:  home  building  result  from  fluctuations  in  the  supply 
of  mortgage  func  .   Since  builders  expand  activities  when  vacancies  are 
low  and  contract  ^hen  vacancies  are  hi^h,  vacancies  serve  as  a  measure  of 
short  run  demand  for  morteaees.   A  disequilibrium  model  is  proposed  where 
lenders  adjust  rates  but  not  enough  to  clear  the  market,  this  change  also 
affected  by  competing  yields  and  savings  flows.   Lenders  lend  consistent 
vrtth  their  supply  curve. 

The  model  SDecifies  an  equation  for  the  percentage  change  in  the 
stock  of  mortgages  which  is  assumed  to  depend  on  vacancy  rates,  mortgage 
and  other  market  interest  rates  and  a  time  trend.   The  equation  is  not 
estimated  directly  but  is  substituted  into  an  equation  representing  the 
adjustment  of  mortgage  rates. 

The  residential  construction  function  simply  translates  changes 
in  the  mortgage  stock  to  expenditures. 

Changes  in  the  real  m.ortgage  stock,  changes  in  household  formation, 
changes  in  the  spread  between  mortgage  and  corporate  bond  rates,  and  a  trend 
are  found  to  be  important  determinants  of  residential  construction. 


6*  Brady,  E.A.,  "An  Econometric  Analvsis  of  the  U.S.  Residential  Housing  Market," 
in  National  Housing  Models,  R.B.  Ricks,  ed . ,  Lexington,  MA:   Lexington 
Books,  1973. 

7-  Brady,  E.A.,  "A  Sectoral  Econometric  Study  of  the  Post-War  Residential-Housing 
Market,"  Journal  of  Political  Economy,  1967,  pp.  147-158. 

°*  Brady,  E.A.,  "A  Sectoral  Econometric  Studv  of  the  Post-War  Residential-Housing 
Market:   Reply,"   Journal  of  Political  Economy,  1970,  pp.  274-278. 

Brady  discussed  an  underlying  structural  model  but  no  rigorous 
derivation  of  estim.ated  reduced  forms  is  presented.   Reduced  form  estima- 
tion of  housing  starts  functions  disaggregated  fay  type  of  financing,  FHA, 
VA,  or  conventional  are  examined.   Variables  are  selected  for  the  various 
functions  by  explorations  leading  to  the  best  fit. 

In  the  1967  work,  he  hypothesizes  that  fixed  interest  ceilings 
on  YVA   and  VA  instruments  have  contributed  to  housing  cvcles.   Estimation 
over  the  1952-1963  period  by  OLS  finds  loan-to-value  ratios,  amortization 
period  length,  ^T>IA  acquisitions,  a  trend  and  a  measure  of  monetary 
stringence  important  determinant  of  starts. 

Brady  argues  that  government  and  conventional  financed  sectors 
of  the  housing  market  behave  differently  due  to  rigidity  of  government 
insured  mortgage  rates. 

The  1971  work,  a  variety  of  dependent  variables  are  regressed  on 
the  same  variables  as  the  1967  work  with  the  addition  of  construction 
costs  and  FHLB  advances.   The  cost  variable  has  the  wrong  sign,  however. 

Brady  finds  interest  elasticities  in  the  1.0  to  2.8  range  and 
loan-to-value  elasticities  from  2.5  to  4.6.   FHLB  advances  are  also 
important.   He  areues  that  conventionally  financed  and  federally  guaranteed 
or  insured  markets  differ  a  good  deal,  and  conclude  that  the  m.ajor  short 
run  determinants  of  cycles  are  from  the  supply  side  of  the  market. 


9.   Brookings  Quarterly  Econometric  Model  of  the  United  States 
See  S.  J.  Maisel 


10.  Burns,  Arthur  F. ,  "Long  Cycles  in  Residential  Construction,"  in  Business 
Fluctuations,  Growth,  and  Econoiuic  Stabilization,  Clark  and 
Cohen  (eds.),  1963. 


Long  c\cles  derive  from  the  variability  of  population,  durability 
of  dwelling,  and  immobility  of  dwellings  and  men. 

"Cyclical  fluctuations  shake  out  the  inefficient  so  actually  may 
benefit  construction  industry." 

An  interesting  qualitative  article  speculating  on  the  causes  of 
the  long  cycle  in  construction. 

No  mention  made  of  impact  of  financial  variables  on  long  cycles 
of  construction. 


11.  Campbell,  B.O.,  "Long  Swings  in  Residential  Construction:   The  Post-War 
Experience,"  AER  Papers  and  Proceedings,  1963. 

Long  swings  are  essentially  demoeraphic  in  nature,  size  and  age 
composition  of  population  are  crucial.   Mentions  impact  of  federal  mortgage 
insurance  programs  in  contribution  to  upward  shift  in  single  family  demand 
during  the  post-war  period.   Exolains  discreoancy  between  starts  and  house- 
hold formation  on  varying  headship  rates. 

No  model,  or  equations,  concerned  with  non-financial  determinants 
of  demand.  Ignores  financial  factors  when  attempting  to  explain  deviation 
from  expected  starts  from  household  formations. 


12.  Cassidy,  H.J.  and  J.  Valentini,  "A  Quarterly  Econometric  Model  of  the  U.S. 

Housing,  Mortgage,  and  Deposit  Markets,"  unpublished  paper  presented 
at  the  l'^72  '.Cinter  Meetings  of  the  Airierican  Real  Estate  and  Urban 
Economics  Association. 

Households  demand  for  housing  services  is  determined  by  the  implicit 
rental  (which  differs  for  owner-occupied  and  rental  units  and  influences 
the  rent-buy  decision)  and  permanent  income.   Comparing  this  demand  with  the 
stock  of  housing  determines  vacancies.   The  authors  postulate  a  demand  for 
new  units  based  on  the  excess  demand  for  the  stock,  m-ortgage  interest  rate 
and  change  in  mortgage  rate.   Supply  of  starts,  normalized  on  prices, 
is  determined  by  unemploNinent ,  wage  rate  and  prices  in  the  construction 
industry. 


The  Cassidv-Valentini  model  emphasizes  a  stock  demand  for  mortgages. 
The  demand  for  the  stock  of  mortgages  depends  on  the  mortgage  rate,  the 
nominal  value  of  the  housing  stock  and  permanent  income.   The  equation  is 
estimated  by  normalizing  on  the  mortgage  rate  and  allowing  for  possible 
disequilibrium  by  including  positive  changes  in  the  mortgage  rate. 


13.  Clauretie,  T.M. ,  "Interest  Rates,  the  Business  Demand  for  Funds,  and  the 
Residential  Mortgage  Market:  X   Sectoral  Econometric  Study," 
Journal  of  Finance,  December  1973,  pp.  1313-1326. 

Claurette  attemnts  to  test  the  degree  to  which  business  demand  for 
funds  affect  the  supolv  of  m.ortgages  in  wavs  not  wholely  reflected  by  the 
interest  rate. 

Claurette  presents  a  mortgage  market  model  where  the  d'emand  for 
mortgages  is  assumed  to  depend  on  permanent  income,  the  ratio  of  rent  to 
home  ownership  costs,  the  loan-to-value  ratio,  the  average  maturity  of 
mortgage  contracts,  the  number  of  people  aged  25-34  and  the  mortgage  rate. 
Numerous  regressions  are  run  with  both  net  and  gross  changes  in  mortgages 
as  the  dependent  variable.   The  m.aturity  measure  and  loan-to-value  rate 
always  have  a  positive  impact  on  the  demand  for  mortgage. 


14.   Data  Resources  Model 

The  DRI  model  specifies  the  demand  for  mortgages  in  terms  of  an 
equation  for  the  mortgage  rate.   Variables  entering  the  equation  include 
current  and  lagged  corporate  bond  yields,  the  percentage  change  in  FX>LA 
plus  GN^-IA  mortgage  holdings,  a  weighted  average  of  deposit  rates  at 
savings  and  loan  associations  and  mutual  savings  banks,  and  two  variables 
that  are  the  ratio  of  mortgage  acquisitions  and  the  stock  of  mortgages  to 
residential  construction  plus  a  measure  of  capital  gains  on  the  existing 
stock. 

The  DRI  model  is  estimated  on  quarterlv  data  availability  for 
the  particular  function.   A  starts  equation  is  estimated,  which  essentially 
links  starts  plus  mobile  homes  to  real  mortgage  flows,  real  interest  rates, 
and  vacancy  rates.   Relationships,  vacancy  rates,  mobile  home  shipments, 
implicit  price  deflator,  mortgage  yield  and  mortgage  flows  are  also 
estimated. 


The  stock  is  an  important  determinant  of  vacar.cy  rates 
along  with  household  assets,  population  and  unemployment  rates. 
The  price  equation  depends  upon  variables  outside  of  the  housing 
sector:  employee  cmpensation,  price  of  gross  product,  and  a 
production  index.   The  mortgage  rate  is  functionally  related  to  bond 

yields,  housing  stocks,  consumption  expenditures  on  housing  and  mobile 
homes,  mortgage  acquisitions  and  thrift  institution  deposit  rates. 

FNMA  and  GN1L\  acquisitions  enter  the  mortgage  yield  equation 
separately  from  mortgage  acquisitions  by  other  financial  intermediaries. 

No  price  or  cost  variable  appear  in  the  starts  function. 


Dhrymes,  PJ  and  Taubman,  P J ,  "An  Empirical  Analysis  of  the  Savings  and 
Loan  Industrv"  in  I  Friend,  ed . ,  Studv  of  the  Savinss  and  Loan 
Industry,  Vashignton,  DC:   Federal  Home  Loan  Bank  Board,  1969, 
pp.  67-182. 

Dhrymes  and  Taubman  use  data  from  a  time  series  of  cross  sections  of 
S&L's  for  1964-1966.   Their  data  is  then  aggregated  to  SMSA  averages.   They 
relate  the  dercand  for  all  nev  mortgages  at  S&L's  to  normal  income  per 
capita,  the  amount  of  building  activitv  is  measured  bv  the  value  of  permits, 
the  mortgage  rate,  the  loan  to  value  ratio,  the  lagged  stock  of  mortgages 
and  the  amount  of  repavments.   Equations  are  estimated  for  western  (California) 
and  non-western  associations  and  including  and  excluding  1966.   Dhrymes  and 
Taubman  consider  the  results  for  western  associations  unreliable.   Results 
for  non-western  associations  appear  to  be  quite  sensitive  to  the  inclusion 
or  exclusion  of  1966  as  well  as  the  use  of  a  generalized  least  squares  pro- 
cedure designed  to  reduce  some  cross  section  biases. 


16.  Duesenberry,  JS  and  Kistin,  H,  "The  Role  of  Demand  in  Economic  Structure," 
in  W.  Leontief  et  al.  Studies  in  the  Structure  of  the  American 
Economy ,  NY  Oxford  U.  Press,  1953. 


The  authors  found  an  extremely  low  (.078)  der^and  elasticity  with 
respect  to  price,  real  income  constant. 


17.(JeLeeuw,  F.      "The  Demand  for  Housing:   A  Review  of  Cross-Section 
Experience,"   Review  of  Economics  and  Statistics,  1971 


Reviews  the  work  of  Muth,  Reid,  Lee  and  Winger,  and 
concludes  that  the  inco-e  elasticity  is  between  .8-1.0.   It  tends 
to  be  higher  for  owner  occupied  than  for  rental  housing,  lower  for 
non-whites  and  increases  with  household  size. 

Using  data  from  the  1960  Census,  deLeeuw  estimates 
renter  incc-e  elasticities  between  .8  and  1.0  and  relative  price 
elasticities  for  renters  in  the  .7  -  1.5  range. 


18.   deLeeuw,  F.  and  N.  Ekanem,    "Income  and  the  Cost  of  Rental  Housing," 
Working  Paper  112:11,  Urban  Institute  1970. 


Using  data  from  a  1967  cross  section  and  imposing  demand 
elasticities  from  earlier  studies,  the  authors  find  elasticities 
of  supply  with  respect  to  per  unit  service  (rental)  between  .3  -  .7, 
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are  conducted  with  the  OLS  estimates.   Housing  investment  is  modeled 
within  a  very  simple  investment  structure,  and  is  functionally 
related  to  corporate  bench  rates  and  money  supply  variables. 


51.  Maisel,  S.J.   "The  Effects  of  Monetary  Policy  on  Expenditures  in 
Specific  Sectors  of  the  Economy,"  Journal  of  Political 
Economy,  1968,  pp. 796-814. 


52.  Maisel,  S.J.  'Non-business  Construction,"  in  The  Brookings  Quarterly 
Econometric  Model  of  the  United  States,  J.S.  Duesenberry  et 
al,  eds . ,  Chicago:  Rand  McNally  5i  Co.  ,  1965. 


53.  Maisel,  S.J.   "A  Theory  of  Fluctuations  in  Residential  Construction 
Starts,"  American  Econor.ic  Reviev,  1963,  pp. 359-383. 


Maisel  views  cyclical  behavior  in  housing  as  analogous 
to  inventory  cycles.   There  is  an  underlying  demand,  a  function  of 
household  formation  and  removals  from  the  housing  stock,  which  form  a 
relatively  stable  equilibrium.   Forces  imbedded  in  the  construction 
process  create  fluctuations  in  vacancies  and  inventories  which 
cause  cycles  in  starts  around  the  underlying  basic  demand  equilibrium. 
Starts  are  influenced  by  credit  through  inventories  and  vacancies 
rather  than  through  final  demand  or  through  changes  in  household 
formation. 

A  quarterly  model  is  estimated  over  the  1950-60  time  period  by 
OLS.   Later  articles  extend  the  estimation  period  to  1962,  then  from 
1953:2-1967:2.   In  the  Brookings  work  functions  for  household  formation 
expenditures  and  average  cost  per  unit  are  estimated.   Relationships 
are  postulated   for  removals  and  vacancy  deviations. 

In  the  most  recent  article, Maisel  includes  in  five 
separate  regressions  credit  variables   including  mortgage  interest 
rates,  savings  flows  and  FNMA  purchases.   He  concludes  that,  at  the 
the  interest  elasticity  is  .56  and  credit  availability  elasticity  is  .07, 


54.  Maisel,  S.,  Bumham,  J  and  Austin,  "The  Demand  for  Housing:  Comment," 
Review  of  Economics  and  Statistics,  1971. 

Using  data  on  a  cross  section,  the  authors  found  that 
grouping  observations  biased  the  income  elasticity  upward  by  50%. 
They  argue  that  the  elasticity  is  consequently  closer  to  .62 
(near  Less's  .7)  than  1.0. 


55.   Mattila,  J.M.   "An  Econonetric  Analysis  of  Construction,"  Wisconsin 
Commerce  Reports,  April  1955. 


A  study  of  the  value  of  starts  from  1920-41.   Found  that  a 
composite  credit  tern,  mortgage  interest  divided  by  the  product 
of  the  loan-to-value  ratio  and  the  amortization  period  was  not  a 
significant  determinant  of  the  housing  demand. 


56.  McCarthy,  M.D.   The  V.Tiarton  Quarterly  Econometric  Forecasting  Model, 

Mark  III,  Studies  in  Ouanticive  Economics  No.  6,  Wharton  School 
of  Finance  and  Commerce,  1972. 


The  present  model  follows  very  much  M.D.  Evans  approach  to 
modeling  housing.   A  value  of  residential  investment  is  estimated. 
The  sector  is  completed  by  estimated  relationships  of  depreciation 
and  price  deflator  for  residential  investment  and  definitional 
relationships. 


57.  McElhone,  J.M.  and  R.J.  Cassldv,  "A  Call  for  Innovation,"  Federal  Home  Loan 
Bank  Board  Journal,  July  1974. 


58.  Meltzer,  A.H.   "Credit  Availability  and  Economic  Decisions:  Some 

Evidence  from  the  Mortgage  and  Housing  Market,"  Journal  of 
Finance,  June  1974,  pp. 


Long  term  data  show  that  housing  stocks  have  grown  at 
approximately  the  same  rate  as  other  assets  and  much  less  than 
mortgage  credit,   "ne  ratio  of  housing  to  total  assets  remained 
unchanged  over  a  period  in  which  the  availability  of  mortgage  credit 
rose  rapidly.   Meltzer  argues  that  there  is  no  empirical  evidence  that 
availability  of  mortgage  funds  matters  in  the  housing  market. 


59.  Modigliani,  F.M. ,  "Some  Economic  Implications  of  the  Indexing  of  Financial 
Assets  with  Special  Reference  to  Mortgages,"  Sloan  School  Working 
Paper  #736-74,  MIT,  September  1974 


60.  MPS  Model 

(See  J.H.  Kalchbrenner) 


g]_^  Muth,  R.F.   "The  Demand  for  Non-farm  Housing,"   in  The  Demand  for 

Durable  Goods,  A.C.  Harberger,  ed . ,  Chicago:  The  U.  of  Chicago 
Press,  1960. 


62.   Reid,  M.G.   "Capital  Formation  in  Residential  Real  Estate,"  Journal  of 
Political  Economy,  1958,  pp.  131-153. 

In  a  review  of  Grebler,  Blank,  Winnick,  Capital  Formation 

Reld  argues  that  there  has  been  an  upward  trend  in  quality  and  over 
the  period,  1920-1929.     She  found  high  high  elasticities  of  both 
income  (1.78-2.30)  and  price  (.91-2.45).   In  a  1950   section 
respective  elasticities  are  estimated  to  be  2.03  and  1.61. 


63.   Schaef,  A.,  "Federal  Mortgage  Interest  Rate  Policy  and  the  Supply  of  FHA 
and  VA  Credit,"  Review  of  Economics  and  Statistics,  November  1958 
pp.  284-289. 

Housing  cycles  result  primarily  from  the  structure  of  fixed  rates. 


64.   Silber,  W.L.,  "An  Econometric  Model  of  the  i-^ortgage  Market,"  in  Cyclical  and 

Growth  Problems  Facing,  the  Savings  and  Loan  Industry,  A.W.  Sametz  (ed.) 
Bulletin  No.  46-47,  Institute  of  Finance,  X.Y.U.,  1968. 

The  demand  for  the  stock  of  mortgages  is  related  conceptually  to 
the  desired  stock  of  houses,  the  nom.inal  mortgage  rate,  the  loan  to  value 
ratio  and  the  amortization  period.   All  variables,  including  the  determinants 
of  the  desired  stock  of  houses,  are  assumed  to  enter  linearly.   The  final 
estimated  equation  drops  all  variables  except  income  and  the  mortgage 
rate.   The  lagged  mortgage  stock  is  also  included  to  represent  a  stock 
adjustment  mechanism. 


65.  Sllber,  W.L.,  Portfolio  Behavior  of  Financial  Institutions,  New  York: 

Holt,  Rinehart  and  Winston,  1970. 

There  is  an  elaborate  discussion  and  estimation  of  the  demand 

for  mortgages  by  financial  institutions.   There  is  no  discussion  or  estimation 

of  the  demand  for  mortgage  credit  (supply  of  mortgage  liabilities). 


66.  Smith,  L.B.   "A  Bi-Sectoral  Housing  Market  Model,"  Canadian  Journal  of 

Economics,  1969,  pp. 557-569. 

67.  Smith,  L.B.   "A  Model  of  the  Canadian  Housing  and  Mortgage  Markets," 

Journal  of  Political  Economy,  1969,  pp. 795-816. 

68.  Smith,  L.B.   Housing  and  Mortgage  Markets  in  Canada,  Bank  of  Canada,  1970. 


Develops  a  model  of  the  Canadian  housing  and  mortgage  market, 
which  specifically  recognizes  both  the  segmentation  and  linkages  between 
the  two  markets  within  a  stock  flow  framework. 

States  that  "credit  variables  have  a  strong  influence  on  the 
demand  for  housing,  since,  for  most  families  this  demand  is  quite 
sensitive  to  dcvTipayment  and  monthly  pa>inent  requirements;  and  these 
payments  depend  upon  the  nominal  purchase  price,  the  mortgage  interest 
rate,  the  loan-to-value  ratio  and  the  amortization  term  of  the 
mortgage."   He  believes  that  credit  terms  have  a  stronger  impact  on  the 
quality  of  housing  services  demanded,  than  on  number  of  units  demanded. 

Estimates  reduced  form  equations  for  investment  In  residential 
construction,  total  housing  starts,  price  of  housing,  total  stock  of 
housing  units,  construction  costs,  land  costs,  and  conventional 
mortgagemortgage  interest  rates.   He  uses  both  OLS  and   2SLS 
techniques  on  quarterly  data  for  the  period  from  195A-1967. 

The  two  credit  variables,  mortgage  interest  rate,  and  a 
variable  to  proxy  availability  of  mortgage  funds  (spread  between  the 
mortgage  interest  rate  and  other  market  rates),  are  significant 
and  have  the  correct  sign.   He  finds  an  interest  elasticity  for  SF 
starts  of  -1.56. 


69.  Smith,  L.B.    "A  Sectoral  Econometric  Study  of  the  Postwar  Residential 
Housing  Market:  An  Opposite  View,"   Journal  of  Political 
Economy,  1970,  pp. 268-273. 


Smith  examines  two  models:  a  Muth-type  long  run  stock  demand 
for  housing  and  a  short  run  supply  model.   Using  these  models  and 
Canadian  data,  he  susgests  that  the  dramatically  different  behavior  of 
conventional  and  government  backed  mortgaged  housing  starts  found  by 
Brady  is  not  supported  with  his  data.  Smith  argues  that  the  two  sectors 
do  respond  to  the  same  economic  variables  and  in  similar  ways. 

He  estimates  starts  equations  with  and  without  lagged  stock. 
Both  models  she.,'  strong  relationships  between  starts  and  interest 
rates  and  mortgage  flows. 


70.   Smith,  W.L.   Staff  Report  on  Emplo\'ment,  Growth  and  Price  Levels, 
Joint  Economic  Committee,  Washington:  GPA,  1953. 

71.  Smith,  V.L.    "The  Impact  of  Monetary  Policy  on  Residential 

Construction,  1948-1958,"  in  Committee  on  Banking  and 
Currency  Subcorjnittee  on  Housing,  U.S.  Senate,  Study  of 
Mortgage  Credit, Washington:  GPO,  1958. 

72.  Smith,  W.L.   Interest  Rates  and  Their  Economic  Implications,  Conference 

on  Savings  and  Residential  Financing,  1966. 

Advances  a  fixed  rate  hypothesis:  interest  ceilings  on  FHA 
and  VA  mortgages  have  interfered  with  free  market  processes  and 
have  intensified  the  impact  of  monetary  policy  on  the  housing  sector. 


73.  Sparks,  G.R.   "An  Econometric  Analysis  of  the  Role  of  Financial 

Intermediaries  in  Postwar  Residential  Building  Cycles," 
in  DeteiJiinants  of  Investr.ent  Behavior,  R.  Ferber,  ed.. 
New  York:  NBER,  1967. 

74.   Sparks,  G.R.  "A  Model  of  the  Mortgage  Market  and  Residential  Construction 
Activity,"  American  Statistical  Association,  Proceedings,  1967. 


Sparks  attempts  "to  combine  Maisel's  approach  with  a  more 
detailed  treatment  of  the  supply  of  mortgage  funds." 


He  develops  a  reduced  form  model  of  housing  starts  and  flow 
of  funds  to  financial  intermediaries.   His  starts  equations  contains 
no  credit  terms  but  does  include  a  mortgage  supply  term  (actual  loans 
and  forward  commitments) .   The  start  equation  also  includes  a 
vacancy  variable,  a  rent/cost  ratio,  household  formation  and  income. 
The  mortgage  supply  term  in  the  start  equation  is  derived  from 
previously  fitted  equations  on  mortgage  lending  and  commitment  by 
financial  intsrmediaries . 

The  demand  for  the  flow  of  mortgage  credit  is  assumed  to  depend  on 
the  same  factors  as  housing  starts.   The  demand  for  mortgage  credit  is 
never  estimated  directlv.   Bv  substitution  it  is  implicitly  includec  m 
the  equation  for  housing  starts. 

The  model  is  estimated  on  annual  data,  from  1949-1964,  by  OLS . 

The  flow  of  funds  to  intermediaries  is  the  major  variable 
explaining  mortgage  lending  and  commitment. 

Concludes  that  the  supply  of  funds  and  household  formations 
from  the  basis  for  explaining  the  cyclical  behavior  of  housing. 


75^  Suits,  D.B.     "Forecasting  and  Analysis  with  an  Econometric  Model," 

American  Economic  Review,  1962,  pp. 104-32. 


Starts  equation  is  estimated  over  the  1947-1960  period, 
starts  related  to  interest  spreads.   Expenditures  equations 
estimated  on  lagged  starts. 


76.  Swan,  C.  "A  Quarterly  Model  of  Housing  Starts:  A  Disequilibrium  Approach, 

Working  Paper,  39,  Federal  Home  Loan  Bank  Board,  1972. 

77,  Swan,  C.   "Housing  Markets:  An  Aggregate  View,"  Working  Paper  40, 

Federal  Hone  Loan  Bank  Board,  1972. 

'°'    Swan,  C.   "Homebuilding:  A  Review  of  Experience,"  Brookings  Papers  on 
Economic  Activity.  1970,  pp. 48-70. 

79.  Swan,  C.   "Housing  Subsidies  and  Housing  Starts,"  Federal  Home  Loan 
Bank  Board,  Working  Paper  43,  April  1973. 

In  the  BPEA  work,  Swan  proposes  a  simple  reduced  form  starts 
equation,  estimated  on  quarterly  data  over   the  1958:1-1965:4  period. 
This  model  captures  the  1966  housing  trough  but  misses  the  1969  one. 
Swan  argues  that  the  two  experiences  differ  primarily  due  to  changes 


In  a  Maisel  type  basic  demand.   That  is   the  IQfifi  .^   u 

by  inventory  accumulation  and  high  vac  ^cvras  ^hile  ho"  IT/'^' 

fomation  lead  to  a  large  shift  In  demand"  up  to  l969   low  "' 

rates  and  consequently  an  ameliorated  impact   TUfZ'  ^^''^ 

1   f^        ^.    ^^^^^°PS  a  quarterly  model  of  housing  starts;  n^^,..  r  • 

nomal  vacancy  rata  „sl„g  actual  occupancv  rata  ^"ras)   and 

tlEa  trend  (replacement  and  household  formation)   T^I   '  f  . 

Is  really  a  supply  of  ^ortia.,,  ^Jj  ^  "™"^°"'-   The  supply  of  starts 

of  laggj  nortgaie  interest  r^tf?   «-"^'"'>-   ^^PPly  Is  a  function 

advances  to  thrlPt  ,-^.,  I  ^    '  i"*^"''  sayings  inflows  and  FHLBB 

volu«e"f  SF^SS)   '"""""=■-=  ""'^  ^  "--  trend  (to  deflate  dollar 

and  change'?„'the':X'°e"nter:srr:te°h    ^^^^'^^-"S-^^   '"-"st  rate 

pTiiJ-  iS:-?=  -""-  ----=  ^-  "rfL:i?-fuJL"hiy"e?  -"^^ 

The  model  is  quarterly,  1960:1  to  1970:4,  estimated  hv  n:  <; 
With  experrments  on  constraining  the  coefficient  ;f"":o":gag^  °lli,^^,   „,,. 

Of  Falfs  r:del!^  S^^ra^g'ues'^hS'p^-;'"'""  '""'"  °'  '^^'^   — ^- 
In  the  mortgage  market,  a!th:u  ^the  m"de  ^"o.^es""'^^  "f  "^^;"5.  ^""--e 
interest  variables   "^uhcs-fH,,  t,L     i-'uuej.  proxies  F^.IA  only  with  time  and 

housing  sector  are 'discussed  Ld  orTi  "   '"'''  ^"^^'"'^  ^^"^^°-  ^°  ^^e 
their  impacts.     ^^^^^^^ed  and  preliminary  simulations  undertaken  of 

presented  ^TorlTnTZl'J'   ^'To^TA   f  "^"^^^^^^^  -^el  first 
of  subsidized  units     Suh.^H  ^^  ^  explicit  treatment 

demand  for  starts  b^;^  not  tL  ?-''°''T  ^'"  "'^^^^^  ^°  ^^ift  the 
trend  in  the  demand  function  1.    ?'/"'''^  '^"""^'   ^^^  ^i^^ 
stock  of  houses  derived  fiom  H%'''  \"'  '^  ''"  "^"^^^^  °'    ^he 
Swan's  estimates  Lply  a  hirhLe'la^r^^H^'^''^  "^'  occupancies  rate.) 
Inelastic  supply  function   L      ^^  ^""^"^  function  and  highly 
housing  prog^Ls  ha^e  ittle  ne^  '^nZl   '""^'^  '"  ^^^  subsidized 
starts  as  increases  in  ^h:       ^  "'^  ""^  ^^^  ^°^^^   "U'^^er  of 
units.     '"""^^^^  ^"  the  mortgage  rate  eliminate  non-subsidized 


80.   Swan,  C.   "The  Markets  for  Housing  and  Housing  Services,"  Journal  of 
Money,  Credit  and  Banking,  1973,  pp. 960-972. 

Comment  on  Arcelus-Meltzer  article.   Swan  argues  that  in  the 
housing  literature,  there  is  no  implication  that  changes  in  mortgage 
credit  affect  the  demand  for  housing  services  but  the  inpact  is  on  the 
natural  nur.ber  of  starts.  Emphasis  is  placed  on  savings  flows  and  mortgages 
because  of  the  extensive  use  of  mortgage  credit  to  purchase  housing 
units  and  because  of  non-price  rationing  in  mortgage  markets. 


81.   Thygerson,  K.J.,  "The  Effect  of  Government  Housing  and  Mortgage  Credit 

Programs  on  Savings  and  Loan  Associations,"  Occasional  Paper  f-'S, 
U.S.  Savings  and  Loan  League,  1973. 


82.   Tucker,  D.P.,  "The  Variable-Rate  Graduated-Pa>'ment  Mortgage,"  unpublished 
paper.  Board  of  Governors  of  the  Federal  Reserve  System,  January 
1974. 


83.  Van  de  Water,  P.  "Property  Tax  Incidence  in  the  MPS  Econometric  Model 

of  the  United  States  Economy, "unpublished  Ph.D.  Thesis, 
MIT,  1974. 


Van  de  Water  extends  the  present  MPS  structure  (see  Kalchbrenner!^ 
to  include  the  combination  of  land  and  housing  capital  in  the  provision 
of  housing  services.   Unlike  the  present  reduced  form  estimation  in 
the  current  model,  Van  de  Water  estimates  supply  and  demand  functions. 
He  finds  a  high  price  elasticity  of  demand  and  significant  credit  rationing, 


84.  Wood,  R.  "Credit  Terms  and  the  Demand  for  Residential  Construction," 
Study  of  Mortgage  Credit,  Committee  on  Banking  and  Currency, 
Subcommittee  on  Housing,  1958. 


85.  Wharton  Model   (See  M.D.  McCarthy  and  M.D.  Evans). 


Date  Due 


<HjL     &~^8 


MY  2  3  1936 


da 


bEMlENt 


L^ 


5-8£: 


WR 


K'BQ 


M/Vf  0&  til 


DEC  2 


819» 


Lib-26-67 


HD28.IVI414   no.796-    75 

Kearl,   James   R/Appendix   to   task   III 

724722  D.xBkS  -"-  — - 


iiiii 


TOflQ    ODD    bSt.    311 


^ w   no.797-    75 

jinzberq,   Mich/lmplementation  as  a  pro 
724723  D*BKS  Q0D242G1 

iiiiiiiiiiiiiiiiiiiiliiiiiiiiiiii 

3  TDflD  DDO  7QM  036 


w   no.798-    75 
Anand,   Sudeep./lntertemporal   portfolio 
72587C  .  .      0».B!<S 00.019865 


3    TOflD    OQD    bMS    ?h^ 


w  no.799-    75 
Shapiro,   Jerem/OR   models   for   energy   pi 
72471.5.   .      .D»B.K?  .   .    Q0019872 


III! 


TOfiO  ODD  bMS  ■=! 


3M 


w  no.800-    75 
Cfioffray.   Jean/An   empirical   study   of    t 
7258  IS D.»BKS   .OQQ.lig 


||||ft!!|f 
llllllliliillliliii 


liiiil  lili 
3    TOflO    ODD    h^ 


171 


w   no. 801-    75 


Bailyn,   Lotte. /Research  as  a  cognitive 


Baiiyn,   Lotte. /Hesea 
724718  D*BK 


3  TDflD  DDD  bMS  bT4 


HD28.M414   no802-75 

Rockart,  John  /Computers  and  the  learn 

725169  D»BKS  00185564 

■|  mil  IIIII  |i  ran  III  til!  Ill  II  liiTiiiii'iiriii  mil 


3    TDfiO    DDE    ?lb    131 


w   no.803-    75 
Runge,   Dale.      /The   potential   evil   in   h 
725165  D*BKS         00019871 


ill i 


3  TDflD  DDD  bMS  TDD 


